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Ovules represent the major female reproductive organ in higher plants 
and an excellent experimental system to study organogenesis. The 
distal nucellus eventually produces the haploid embryo sac while the 
central chalaza is characterized by the initiation of the inner and the 
outer integument at its flanks. Both integuments undergo stereotypic 
layered growth resulting in two two-layered cell sheets encompassing 
the nucellus. Little is known about the molecular mechanism that 
maintains their regular growth pattern. We recently identified the 
UNICORN (UCN) gene from Arabidopsis. UCN regulates layered 
growth of both integuments as ucn-1 mutants exhibited localized 
disorganization of growth resulting in small, warts-like tumors. Genetic 
evidence suggested that UCN acts independently from many known 
ovule regulators. We could show that UCN encodes a functional 
protein kinase. Interestingly, UCN belongs to a kinase family that is 
know to participate in growth-related processes in animals. Further 
genetic evidence indicated that UCN may exert its function at least 
in part through its involvement in repressing the YABBY gene INNER 
NO OUTER (INO). Our results suggest that UCN acts as a tumor 
suppressor by controlling the transcription of developmental regulators 
such as INO.
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A Lysine-Rich Protein That Controls Cell Division And 
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The success of plant reproduction depends on the appropriate 
development of the reproductive organs which involves specific 
regulatory networks. We have characterized a gene, SCI1 (stigma/
style cell cycle inhibitor 1), that encodes a small lysine-rich protein with 
a putative nuclear localization signal. Fluorescence microscopy with 
SCI1-GFP protein fusion has confirmed its nuclear localization, which 
is confined to the interchromatic region. Real time RT-PCR showed 
that SCI1 is stigma/style-specific and developmentally regulated. SCI1 
mRNA is localized in the stigmatic secretory zone and stylar transmitting 
tissue as demonstrated by in situ hybridization experiments. SCI1 RNAi 
knockdown and overexpression plants resulted in stigmas/styles with 
remarkably enlarged and reduced areas, respectively, which we have 
demonstrated that occurs due to differences in cell numbers. These 
results suggest that SCI1 is a tissue-specific negative cell cycle regulator, 
probably through its interaction with A-type cyclins. The differences in 
cell division caused by SCI1 affected the differentiation timing of the 
stigmatic papillar cells, showing that their differentiation is coupled 
to stigma cell divisions, consistent with a role for SCI1 in triggering 
differentiation through cell proliferation control. SCI1 also influenced 
the transcriptional regulation of some early auxin regulated genes. 
Our results revealed that SCI1 is a novel developmentally regulated 
stigma/style-specific gene that controls cell proliferation/differentiation, 
probably as a component of the nuclear signal transduction pathway. 
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Petal micromorphology and pollination 
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The surface structure of a plant organ has an enormous effect 
on its interactions with the surrounding environment. Work in my 
lab has focussed on the influence of petal surface structure on 
interactions between flowers and the animals that pollinate them. 
The molecular control of the development of specialised conical-
papillate petal epidermal cells is well understood in Antirrhinum. 
We are now exploring the adaptive significance and function of 
conical cells in Antirrhinum, the evolution of the developmental 
programme specifying conical cell shape in other Angiosperm 
species, and the role of petal cell microsculpturing in floral colour. 
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Evidence of the involvement of Reactive oxygen species (ROS) 
and nitric oxide (NO) in the signalling processes taking place during 
the interactions pollen-pistil is beginning to emerge. The presence 
of ROS and NO was analyzed in the olive floral organs throughout 
five developmental stages by using histochemical analysis at 
light microscopy, as well as different fluorochromes, ROS and NO 
scavengers and a NO donor by confocal laser scanning microscopy. 
The results obtained clearly demonstrate that both ROS and NO are 
produced in the olive reproductive organs in a stage- and tissue- 
specific manner. Similar analyses have been conducted in species 
with different types of stigmas and systems of compatibility. Different 
models of ROS accumulation have been observed throughout the 
major stages of lower development. As a rule, the presence of these 
molecules in the stigmas was detected at higher levels during those 
developmental phases considered “receptive” to pollen interaction, 
and in the exudates of those species with wet stigmas. Depending 
on the species, ROS were also localized in different proportions 
at early (unopened flower) or later (post-fertilization) stages. The 
biological significance of the presence of these products may differ 
between these stages, including defence functions, signalling and 
senescence. The study confirms the enhanced production of NO 
by pollen grains and tubes during the receptive phase, and the 
decrease in the presence of ROS when NO is actively produced. 
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Petal iridescence as a floral cue for pollinators 
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